Xenobiotic Transporters in the Kidney: Function and Role in Toxicity.
The kidney plays a critical role in the elimination of many xenobiotics, and drug-induced kidney injury is a risk factor in drug discovery and development. In addition, accumulation of nephrotoxic compounds, a process often controlled by xenobiotic transporters, is often a prerequisite to kidney injury. Such adverse events are dependent on many transporters, particularly those in the solute carrier and adenosine triphosphate-binding cassette superfamilies. This review details the current understanding of how kidney transporters contribute to toxic outcomes and highlights critical knowledge gaps regarding species differences that account for some lack of predictivity between preclinical animal models and human beings. The basic classification, physiological roles, and species differences of solute carrier and adenosine triphosphate-binding cassette transporters is reviewed, along with mechanistic details for drug-induced kidney injury involving transporters. The use of preclinical data (in vitro and in vivo), clinical data, and conventional as well as emerging tools for studying kidney transporter function are summarized. Finally, we highlight some challenges and opportunities to improve experimental approaches to support preclinical and clinical studies of kidney transporters and their role in nephrotoxicity.